Effects of vagal and carotid chemoreceptor afferents on the frequency and pattern of spontaneous augmented breaths in rabbits.
We investigated the effects of vagal afferents and carotid chemoreceptors on the frequency and pattern of spontaneous augmented breaths in anesthetized rabbits by analyzing the changes in the phrenic nerve discharge. Blockade of vagal C-fiber conduction by capsaicin treatment greatly reduced the frequency of spontaneous augmented breaths but had no significant effect on the pattern of the augmented breaths. Inhalation of sulfur dioxide, which abolished the Hering-Breuer inflation reflex, suppressed the frequency of spontaneous augmented breaths but did not significantly alter the pattern of the augmented breaths. Carotid sinus denervation diminished both the frequency and amplitude of spontaneous augmented breaths. The occurrence of spontaneous augmented breaths was not observed in rabbits after bilateral vagotomy. In other experiments we examined the relationship between rapidly adapting pulmonary stretch receptors (RARs) and dynamic lung compliance during the spontaneous augmented breath. The stimulation of RARs occurred at the first phase of spontaneous augmented breaths, and augmentation of transpulmonary pressure seen at the second phase coincided with vigorous stimulation of the receptor activity. These results suggest that spontaneous augmented breaths may be mediated by the summation of several facilitatory inputs from vagal and carotid chemoreceptor afferents.